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Knowing what your robot is doing can make a world of difference when you 

are'compe^ng^pur.HTS^S BJ^ue3ensor station and series of sensors put: 

valuableGPS^ tem perature , voltage and current 



radio and your bot will actually tell you the data you want to hear. 



Plug the HTS-Navi into your.PC and analyze your data at the end of the day! 

GET EQUIPPED! 
GET EMPOWERED! 
GET HITEC! 



ADAPTIVE FREQUENCY 
HOPPING SPREAD SPECTRUM 
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AURORA 9 

Installed with the 
HTS-VOICE 



12115 Paine Street • Poway, CA 92064 • 858-748-6948 * www.hitecrcd.com 



DIY Projects: 

Simple Tracked Robot 



#1327: Orangutan SVP-1284 
Robot Controller 




Custom Laser Cutting: 
Design Your Own Chassis 



#1415: Pololu 22T Track Set 
30T track set also available 



#1093: 30:1 Micro 
Metal Gearmotor HP 




#1086: Pololu Micro Metal 
Gearmotor Bracket Pair 






#749: Custom Laser 
Cutting Service - great for 
making custom parts 
quickly and economically 



Robots and Robot Kits: 
Pololu 3pi and m3pi 



#1336: Wixel USB Programmable 
Wireless Module 



#1002: Rechargeable 
NiMH AAA Battery 



Motor Drivers: 

Item #2502: Dual VNH5019 Motor Driver 

Shield for Arduino 




#975: 3pi Robot - 
high-performance, 
C-programmable with 
ATmega328P MCU 



#2151: m3pi Expansion Kit - 
enables use of the mbed Dev. 
Board with the 3pi Robot. Also 
available fully assembled (#2152 



Easy to use with an 
Arduino (#1616 shown} 



Finding the right parts for your robot can be difficult, but you also don't want to spend all your time 
reinventing the wheel (or motor controller). That's where we come in: Pololu has the unique products - from 
actuators to wireless modules - that can help you take your robot from idea to reality. 



nPoioiu 

Engage Your Brain 



Find these products and more at WWW.pololu.com 
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Biped Nick 




Biped Scout 



The all new 4-DOF 
T-Hex is in stock! 



Featured Robot 



You tube videos 
User: Robots? 





The industry's first 4-DOF 
hexapod. It's amazing! 



Black or clear 
anodized chassis! 



Biped Pete 




Biped 209 







Mini 3DOF Quad 



■■; 



With our popular Servo Erector Set you can easily 
build and control the robot of your dreams! 

Our interchangeable aluminum brackets, hubs, 

and tubing make the ultimate in precision 

mechanical assemblies possible. 

All New ARC -32 - $99.95 

32 Channel Servo/Microcontroller. 

USB Programming port. 

32 bit Hardware based math. 

Program in BASIC, C T or ASM 

Servo and Logic power inputs. 

Sony PS2 game controller port. 

Bot Board II - $24.95 

Carrier for Atom / Pro, BS2, etc. 
Servo and Logic power inputs. 
5vdc 250mA LDO Regulator. 
Buffered Speaker. 
Sony PS2 game controller port. 
3 Push button / LED interface. 

SSC-32 - $39.95 

32 Channel Servo Controller. 
Speed, Timed, or Group moves. 
Servo and Logic power inputs. 
5vdc 250mA LDO Regulator. 
TTL or RS-232 Serial Comms. 
No better SSC value anywhere! 

We also carry motors, wheels, hubs, batteries, chargers, 
servos, sensors, RC radios, pillow blocks, hardware, etc! 





Visit our huge website to see our complete line of 
robots, electronics, and mechanical components. 





Images represent a fraction of what can be made! fflXSX!^^ The SES now has over 200 unique components! 



by Jeff and Jem Eckei 
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This photo shows the active part of 
the robot that performs the eye 
surgeries. The active part includes 
two instrument manipulators 
suspended via a short support arm 
on the right and a tall support arm 
on the left The support arms permit 
pre-surgical adjustments in height and 
are connected to the headrest where 
the patient's head lies. Inside the 
headrest, the ophthalmologist can 
make X and y adjustments in the 
horizontal plane. The surgical 
instruments consist of the partially 
black bodies with a hose at one end 
and the needle at the other end. 
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Creator Thijs 
Meenink with 
the robot. 
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clamp which can take the next instrument in and clamp it 
securely. 

Ergonomics Make for 
Better Operations 

In normal procedures, a surgeon has to look through a 
microscope. This means he has to work in a static and non- 
ergonomic body posture, notes Meenink. "We chose to 
implement a display for the visual feedback from the 
captured microscope images," says Meenink. (It is also 
possible to use the system with the microscope.) The display 



Resources 



The University of Technology 
www*tue*nl 

Thijs Meenink's page 

http://w3,wtb/tue,nl/nl/people_pages/?scrfpt=showemp, 

php&pld=7524&all=1 

R. Hendrix, Robotically Assisted Eye Surgery: A Haptic Master 

Console, PhD thesis, Technische Universiteit Eindhoven, 2011, 

ISBN 9789038624426. 

H.CM. Meenink, Vitreo-retinal Eye Surgery Robot: Sustainable 

Precision, PhD thesis, Technische Universiteit Eindhoven, 2011, 

ISBN 9789038628004. 

A description of rotary encoders 
http://en*wikipedia*org/wiki/Rotary_encoder 



— like the armrest — reduces fatigue. The HI is also 
adjustable to deal with diversity in body dimensions and to 
guarantee an ergonomic working method. 

The HI itself simulates the movement of the instrument 
tip inside the eye. A surgeon would normally have to move 
the instrument one way outside the eye for it to move the 
other way inside the eye. Now, the surgeon can move the 
HI in the same way as if he had the very tip of the 
instrument in his hand inside the eye. 

There are also positioning concerns for the robot and 
the patient. The slave robot must be adjusted to each 
patient's head size. "There are pre-surgical adjustments for 
this," says Meenink. These adjustments are made and then 
locked in throughout the surgery. The robot must be 
positioned, as well. Because it is designed for vitreo-retinal 
eye surgery (surgery to the inner side of the eye, the vitreous 
humor and the retina) and because this cavity is only reached 
through a certain area of the sclera, the robot must be 
positioned to enter the eye there, according to Meenink. 

Conclusion 

Future plans for the eye surgery robot include 
optimizing its performance in accuracy, force feedback 
capabilities, and usability. Its creators are testing the robot 
to see just what needs optimizing, according to Meenink. 
Meenink believes the first use of the Eye-Rhas system on a 
human will occur within five years. In the meantime, he is 
looking into commercializing the technology. 1 
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jt expert on all things 
robotic is merely an email away. 
boto@servomaqazine.com 



Tap into the sum of all human knawladga and get your questions answered here! 
From software algorithms to material selection, Mr. Roboto strives to meet you 
where you are - and what more would you expect from a complex service droid? 




by 
Dennis Clark 
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Figure I. Sharp GP2DI2 voltage vs. range. 



0.1000 
0.0900 
0.0800 

— 0.0700 
+ 0.0600 
§> 0.0500 
(2 0.0400 

- 0.0300 
0.0200 
0.0100 
0.0000 




100 
Reading 



250 



Figure 2. Linearized data after 'k'applied. 
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Figure 3. Calculated distance using voltage measurement 
and linearized formula. 
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Figure 4. The originally measured data points. 
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steer uiinninc robots 

WITHOUT SERVOS! 




Perform proportional speed, direction, and steering with 
only two Radio/Control channels for vehicles using two 
separate brush-type electric motors mounted right and left 
with our mixing RDFR dual speed control. Used in many 
successful competitive robots. Single joystick operation: up 
goes straight ahead, down is reverse. Pure right or left twirls 
vehicle as motors turn opposite directions. In between stick 
positions completely proportional. Plugs in like a servo to 
your Futaba, JR, Hitec, or similar radio. Compatible with gyro 
steering stabilization. Various volt and amp sizes available. 
The RDFR47E 55V 75A per motor unit pictured above. 
www*vantec*com 



V/W/ec 



Order at 
(888) 929-5055 
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ROBOTS MET 



Send updates, new listings, corrections, complaints, and suggestions to: steve@nccxom or FAX 972-404-0269 
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NEW PRODUCTS 



7 



Hitcc 







Website: www.hitecrcd.com 




ServoCity 



o 




Website: www.servocity.com 
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OWI f Inc. 







Website: www.owirobot.com 
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Parallax, Inc. 



Website: www.parallax.com 



t'lSHi HH 




THOUSANDS OF ELECTRONIC 
PARTS AND SUPPLIES] 



VISIT OUR ONLINE STORE AT 

www.allelectronics.com 



WALL TRANSFORMERS, ALARMS, 
FUSES, CABLE TIES, RELAYS, OPTO 
ELECTRONICS, KNOBS, VIDEO 
ACCESSORIES, SIRENS, SOLDER 
ACCESSORIES, MOTORS, DIODES, 
HEAT SINKS, CAPACITORS, CHOKES, 
TOOLS, FASTENERS, TERMINAL 
STRIPS, CRIMP CONNECTORS, 
L.E.D.S., DISPLAYS, FANS, BREAD- 
BOARDS, RESISTORS, SOLAR CELLS, 
BUZZERS, BATTERIES, MAGNETS, 
CAMERAS, DC-DC CONVERTERS, 
HEADPHONES, LAMPS, PANEL 
METERS, SWITCHES, SPEAKERS, 
PELTIER DEVICES, and much more.... 



ORDER TOLL FREE 
1-800-826-5432 

Ask for our FREE 96 page catalog 







800.819.8900 

G€ARS 

6€LT & CHRIN DRIVES 

punevs 

COUPLINGS i 
B€ARINGS f l 
SPROCKETS V 




ware,Computers,Electronics,Equipment,Doohickies 

84 W. Caribbean Dr. 
unnyvale, CA 94089 

Mon-Sat: 9:30-6:00 Sun: 1 1 :00-5:00 

(408)743-5650 Store x324 



«K\WE BUY AND SELL EXCESS 
H OBSOLETE INVEN TORIES!) 

[FREE COMPUTER RECYCLING. 

I We recycle computers, monitors, and 
I electronic equipment. M-Sat 9:30-4:00 



i Hi-tech items, electronics 
r test equipment, and more! 

GIANT AS-IS SECTION. 

10,000 sq. ft. of computers, electronics, j 
software, doo-hickies, cables, and more!' 
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Cool tidbits herein provided by Evan Ackerman a t www.botjunkie.com, www.robotsnob.com, www.plasticpals.com, and other places. 
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MOK-i 5EE, WON-i DO 

Mokwon University (South Korea) held a four-day Robot Festival in 
November ' I I .This is a yearly event that began in 2006 to showcase 
student robot projects. The 20 or so examples demonstrated last year 
included some that could be controlled using a smart phone, 
autonomous vehicles that used both stereoscopic vision and 3D vision 
systems, service robots, small bipeds, and guides for the visually impaired. 
The humanoids in the photo (Mok-i andWon-i) have attracted several 
prospective students to the University's booth at many of the recent 
college and university fairs. The lab boasts a 100% graduate employment 
rate for the past two years. Mokwon University is located in Daedeok 
Innopolis — a technological innovation hub in Daejeon made up of 
several universities and research institutes including KAIST 





WHAT A 
3ITE! 

Check out the 
new website called 
MyRobots.com 

which aims to be a sort of social network and Cloud 
communications system for consumer robots and other 
"smart" household objects. 
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Bi-directional control for a single brushed DC Motor 
Support motor from 7VDC-25VDC 
Max. current up to 80A peak (Is) and 40A for more than 
5 mins 

Two SmartDrive40 can be used together under mix 
mode for differential drive system. 
: 16KHz switching frequency for quiet operation 
Current limiting, reverse polarity and thermal protection 




vww 



Analog Signal 
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Serial Communication 
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Believe it or not, it has been over 10 years since BattleBots first 
aired on television. Some of the veterans of the competitions were 
kind enough to share their memories of participating in the events. 

Terry Ewert, driver of superheavyweight champion Son of 
Wyachi, remembers the challenge and fun of the competitions: "The 
days were really long; [we did not get] much sleep during the event 
week. But we were operating under the motto of work hard and 
play even harder." 

Michael "Fuzzy" Mauldin, driver of FrostBite (along with many 
other ice-themed bots), gave us a vivid account of his proudest 
moment: winning against Brian Nave's Phrizbee Ultimate during 
Season Five. "Phrizbee Ultimate had been tearing its way through the 
brackets, demolishing robot after robot (and wreaking havoc on the 
arena walls, too). After the first big hit, IceBerg's plow blade tore off 
and flew across the arena. But the huge hit disconnected Phrizbee 
Ultimate's weapon batteries, and from then on, our weaponless 
superheavy pushed Phrizbee around the arena. Then, Iceberg 
pushed Phrizbee up against the screw hazards and Phrizbee 
toppled upside-down. It wasn't our first knock-out, but it was our 
most satisfying." 

Jason Bardis, who drove Dr. Inferno Jr. (which took home two 
lightweight championships), recalled the spirit of camaraderie that 
surrounded the competitions: "My best memories ... are the many 
instances where a competitor helped another fix their robot, just 
before they were to fight each other, so that it would be a fun, fair, 
and exciting fight. My largest and closest set of friends comes from 
the robot combat community. Whenever I go on a trip, I meet up 
with my bot friends." 
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FIGURE 3. Chin-Killa. 

Photo courtesy of robotcombat.com. 



FIGURE 4. Son of Wyachi. 
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'Beware the Hobby that Eats" (Benjamin Franklin): 
Franklin Institute 2011 



by Pete Smith 
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ANTWEIGHTS 


BEETLEWEIGHTS 


HOBBYWEIGHTS 


SPORTSMAN 


FEATHERWEIGHTS 


1st: 


Antelope 


Trilobite 


Fiasco 


Enforcer 


Mangi 


2nd: 


Poco Tambor 


Grande Tambor 


Surgical Strike 


Phoenix 


Tetanus 


3rd: 


Amatol 


Play'n Krazy 


Zandor 


Shish Kabot 


ODW 
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W^^^l FIGURE 8. 

1 Damage to 

Tetanus. 



Photos by author and Brian Benson 
(www* bensonpv. com) 
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FIGURE 1. PennBots Fall Fling competitors 
and their bots. 
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FIGURE 2. Fleaweight 
bot Hedgehog. 
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FIGURE 3. Fleaweight 
bot Tomahawk. 





FIGURE 4. 

Fleaweight bot 

Baby Slicer. 




FIGURE 5. 
Fleaweight bot 
Hedgehog cuts the 
tires off of Baby Slicer. 
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FIGURE 6. Antweight 
bot Stormageddon. 




FIGURE 7. Antweight 
bot Gyroscopic. 
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FIGURE 8. Antweight bot CrocBot. 



FIGURE 9. Antweight bot Buzz. 
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FLEA 


ANT 


BEETLE 


1st: 


Hedgehog 


Buzz 


The Box 




Dave Graham 


Ken Brandon 


Richard Kelley 


2nd: 


Tomahawk 


Stormageddon 


Topsy-Turvey 




Dave Graham 


Russell Hubbard 


Bill Bechtel 


3rd: 


Baby Slicer 


CrocBot 


Beetle 




Richard Kelley 


Bill Bechtel 


Sean McKeown 


Melee: 




Gyroscopic 


Topsy-Turvey 






Sean McKeown 


Bill Bechtel 





FIGURE lO.Antweight 
bot Kyle's Cutter. 




FIGURE 11. Antweight bot 
Kyle's Cutter takes a bite of 
Slicer's wheel 




FIGURE 12. Antweight bot Stormageddon rips 
the wheel and motor shaft out of Kyle's Cutter. 




FIGURE 13. Close-up of Kyle's 
left wheel and motor shaft. 



FIGURE 14. Beetleweight 
bot the Box. 
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FIGURE 
Beetleweight 
Thingamajig< 


15. 
bot 
jer. 
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FIGURE 16. Beetleweight 
bot Beetle. 




FIGURE 17. 

Beetleweight bot 

Topsy-Turvey. 




FIGURE 18. Beetleweight bot Beetle pushing 
Topsy-Turvey into the arena pit hazard. 
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FIGURE 19. Beetleweight 

bot the Mole with blade 

Itetuck in the arena wall. 
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FIGURE 22. Max 

(left) and Evan 

(right) Bechtel in" 

the PennBots 

arena. 
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Upcoming Events for February - March 2012 
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A Peek Inside 

the 
NE ATO XV- 1 1 



by Bryan Bergeron 




FIGURE! 
NEATO XV-11 
and wall 
charger unit. 



Overview 



Teardown 
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FIGURE 3. Back of the robot, showing the pair of wall charger contacts (center). 
Note the USB and power ports to the left, below the LCD screen. 



FIGURE 4. An IR rangefinder sensor on 
the side of the robot. 
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FIGURE 5. The LIDAR unit Note the 
plastic supports for the cover. 



FIGURE 7. 
Underside 
of robot. 
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FIGURE 8. The 7.2V at 3,200 mAh 
NiMH battery packs. 



LIDAR Details 
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FIGURE 11. Clamshell cover removed 
revealing LIDAR and circuit board. 



The USB Port 
and ROS 



FIGURE 13. LIDAR unit with rotating IR laser 
and receiver. 
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FIGURE 14. Corner sensor assembly. 



Platform Ideas 



FIGURE 16. Brush drive motor. 
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FIGURE 17. Circuit board with 
ARM processor. 



More Info 



Summary 
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by Bogdan Chifor 
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FIGURE 2. Top level block diagram. 
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FIGURE 3. Control unit block 
diagram. 
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FIGURE 4. Global Map Control displaying the *™* 



current GPS position. h ^- |lll n ii ¥ i ' ll ^- | t 1 """ 1f * r 

> 1 




FIGURE 5. Local map widget 
displaying the robot's path. 




SERVO 02.2012 49 



DIGILENT DESIGN CONTEST • DIGILENT DESIGN CONTEST • DIGILENT DESIGN CONTEST • DIGILENT DESIGN CONTEST 



• : (.miliu: Siatomi 
1 J 






■kH^*>&-i 


L 1 




i 


GC5 System Stalus 
Itobot System Status 
OCS K3flio Link 
Itohal Kadro lint 
Gpv Inlu 
Canliul 




4 


CD I 


IT 


- 


J Buchawsl / O 


O i* 




D 


r 


. p 




*** 


S 


■**— ^ 










































CsptetCsmefa 


































P&sition 


































Compass 


































Attitude 


































WaypainTs 


































* Arm Control 





























FIGURE 6. ArmControl 
widget displaying the 
\ M current real position of 
the arm. 
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FIGURE 7. 
Robot block 
diagram. 
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New 

Way points 
added 



Waypoint 
not reached 




FIGURE 8. The navigation 
algorithm. 
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Das Bllnkenboard 

\ Not just for 
k blinken LEDs- 



DEMO 

video in the 



Much Mudki 
More! ' 



> Complete or parTOI krts 

available. 
http://store.servomag3ztnexom 
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by Chuan Zhang and Hairong Yan 

Embedded Software and System Institute School of Software Engineering 

Beijing University of Technology 

Beijing, China 



FIGURE 1. 
The smart 
shopping 
cart. 
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FIGURE 2. Block diagram of the FPGA 
development board. 
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Motor driver 
board 



FIGURE 3. The system function module lcd 



interface diagram. 
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FIGURE 4. Manual driving demonstration. 
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FIGURE 5. The automatic following 
control interface. 
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FIGURE 6. The self-checkout feature. 
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All of the program listings in this article were 
developed and tested using the Arduino 10 IDE 
software. If you're still using a pre-release version, 
be sure to visit the arduino.cc website and 
download the latest 

Among some of the more important changes: 
Beginning in version 1.0 sketch names now end in 
.ino, rather than .pde. Some of the Arduino 
commands — like the Serial. print method — now 
work a bit differently. Remember that you can 
keep older versions of the Arduino IDE on your 
computer, in case you need to go back and 
compile a sketch using an earlier edition. 
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Capacitors are ceramic, COG 5% tolerance 
Resistors are 1/8 or 1/4 watt, 5% tolerance 
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Budget Robotics 

ArdBot Chassis: Precut Body Parts, 

Assembly Hardware 

www»budgetrobotfcs»com 

Parallax 

Sound Impact Sensor (29132) 

Say It Module (30080) 

www t parallax,com 

SparkFun Electronics 

Breakout Board for Electret Microphone 

(BOB-09964) 

Graphic Equalizer Display Filter - MSGEQ7 

(COM-10468) 

www+sparkfun+com 

VeeAR 

Easy VR Voice Recognition Module 

(also sold through distributors, including 

SparkFun, Robosawy, RobotShop, and others) 

www*veeai\eu 
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Laser Range 
Finder 



$129.99 






IDEASnJDIO 




Designed in conjunction with Grand Idea Studio, the 
Parallax Laser Range Finder (LRF) Module (#28044; 
$129.99) is a distance-measuring instrument that uses 
laser technology to calculate the distance to a targeted 
object. The design uses a Propeller processor, CMOS 
camera, and laser diode. Distance to a targeted object is 
calculated by optical triangulation using simple trigonometry 
between the centroid of laser light, camera, and object. 

Application Ideas: 

• Distance or liquid level measurements 

• Object detection and/or avoidance 

• Item counting 



BfiMLfc/IXS 



www.parallax.com 



arallaxlnc" on Twitter, Facebook, and YouTube 



T W. 



Order the Laser Range Finder at } 

Sales Department toll-free 888-51: 



ax.com or call oui 



, 8AM-5PM, PT) 



legendary resources. 
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Product Review 

Digilent NEXYS3 

Spartan-6 FPGA Board 




yi\deyiB^^J^%r^ttYiSuY^^^^ ud enXs " n u b ^tneeTuSB2 port P^'^'ost peripheral boards 
technologies, and * SD ; and more advanced ^^ hlg h-speed u of low-cos -P^ding A/Dane 

complex external inte C e S sors. The on b 3 8 Mb Y tes/sec A larg t0 the Nexys3 -n indudl|1| 



complex ex 



? h / e A ^WebPac b k ™aswe«asCh i pscope , ^ 

. 16Mbyte M cron Ceim. 

. 16Mbyte Micron P 3 ™"^, S P1 PCM 

• F0Ur d S U ^c case USB cable included 

• Rugged plastic case, u 



eluding A/uano 
tools, including 



CXIUNX. 

Spartan®-6 



H XIUNX. 



Proudly Sponsored By: 

^icron ^ 

www.digilentincxom 

built around the Xilinx XC6SLX16 Spartan-6 
324-pin FPGA. The Spartan-6 family of FPGAs consists of 13 members; the 

XC6SLX16 is third up from the bottom of the group. 



by David Ward 



www.nutsvolts.com/index. php?/ 
magazine/article/february_Ward 

Discuss this article in 

the SERVO Magazine 

forums at 

http://fori.im. 

servomagazine.com. 



If you are interested 

in learning more 

about FPGAs (field 

programmable 

gate arrays) or 

implementing 

FPGA designs, 

Digilent 

(www.diqilent 

inc.com) has 

several FPGA 

boards available. 

I recently became 

familiar with 

their Nexys3 

Spartan-6 FPGA 

board. The 

Nexys3 board is 
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s com 




This is just a sampling of the LSJ 
thousands of products we offer! 
Visit wwwsaeliq.com for more 
great unique electronics! [j] 




7-in-1 Scope 

2-ch 10-bit 2MHz scope & 
spectrum anlz + wfm gen. 
CGR-101 $199 





25MHz MSO 



2-ch 25MHz scope + 16-ch 
100MHz logic analyzer 
PS2205MSO $615.89 



Motion Control 



Custom Meters 

2.4/3.5" TFT m u I ti -function 
graphics meter and display. 
SGD 24-M/35-M $90,25+ 




Easy-to-use motion control 
ICs, servo/stepper motors. 
JRKerr $22+ 



Windows Touchpanel 

Touch-input 10.2" LCD 12V 
powered Windows PC 4GB 
CUPC-P80/90/12Q $849+ 





Camera Board 



I/O Controllers 




100MHz Scope 

1 00MHz 2-ch 2GS/S scope 
w/ 2000 wfm/s refresh rate. 
D31102E -$W5^ $399 



WiFi Analyzer 

World's first iPhone"" WiFi 
Spectrum Analyzer/Power 
Meter. WIPry $199,95 



I - 


11 
•~4 


££ 



SPI Host Adapter 

Dual / Quad Serial Protocol 
host adapter. 100MHz T 8-bit. 
SPI Storm $1299 




25 MHz Scope *' 

2-ch 25MHz color LCD - FFT r 
autoscale, & trigger delay 
functions. PDS5022S $279 

jpiy 



Compactserialoutputmod Simpl e-to-u se u n i versa I I/O 
for any host sys. RS232 or controllers for USB interface. 
TTLC429 $44.50 No drivers req'd. $10.35+ 

888-772-3544 WWW.saelig.com info@saelig.com 



Digital Microscope 

Easy-to-use USB camera, 
microscope and magnifier. 
MV20OUM $59.95 



J\ Andy Mark 



;piring Mobility 



Specializing in Unique Wheels, 

Gearboxes, Aluminum Sprockets 

and Drive Bases 



c-Rio-Ready Full 
Chassis Kit. 





6" HD Mecanum Wheel Set 



'■or 

Aluminum Sprockets 



AndyMark, Inc 
salesQandymark.Gom 




Toll Frees 877S6&4770 



^K m 



'ymark.com 
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THE ORIGINAL SINCE 



PCB-PnOL 



Often copied - 
never equaled 



./ 



LAYOUT 






...Irrtotfie 
shopplna basket 



Online PCB 

price calculation 



FREE STENCIL 



^. Manual DRC 

■ included 



Sunstone Advanced Batch Express 
Circuits PCB PCB 



Minimum Ujp ■ 



Eacy PC 

Aihuin 



Collision detection 



Accepted file 
formats 



■ Face to Face 

Order Tracking 

* 



7 

>Jfc Discount for 
J& feedback 



I Etest included 
14 for Multilayer 



.brd - EAGLE 5. 



# 



Direct order 
from EAGLE 



Watch w ur tt PCB 



On Time or Free 



Data restoration 
service 
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The Original since 1994! 

www.pcb-pool.com 



a 



> o o o o » » * 
fc * ■ ** -,• o * • 



'I 



9 




Call Tyler: 
707 447 7744 

765 Eubanks Drive 
Vacaville CA 95688 

Toll FREE USA: 1 888 977 744 
Email: sales@pcb-pool.us 



CD-ROM SPECIALS 



NEW RELEASE 







^y ^ERYO 

"IJSJSL 2006 " iJ U 

2007 *i3tr me 4 Mo i '" ^ 2005 





Robot Builder's Bonanza, 
Fourth Edition 

by Gordon McComb 



Robot 

Builder's 

Bonanza- 




Robot Builder's 
Bonanza, Fourth 
Edition includes step- 
by-step plans for a 
number of motorized 
platforms. The book 
is described as a 
compendium of 
robotics topics, 
containins more than 100 projects, including 
10 robot designs new to the fourth edition. 
These modular robots are low cost, and are 
made to be reproduced by readers with no 
training in mechanical construction. 
$29.95* 

The Amateur Scientist 4,0 
The Complete Collection 

by Bright Science, LLC 



There are 1,000 

projects on this CD, 

not to mention the 

additional technical 

info and bonus 

features. It doesn't 

matter if you're a 

complete novice 

looking to do your first 

science fair project or 

a super tech-head 

gadget freak; there are enough projects on 

the single CD-ROM to keep you and 50 of 

your friends busy for a lifetime! 

$26.95 
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SCIENTIFIC 
C AMERICAN 


^^£WvT' 






?=§P!S 
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ROBOTICS 



Making Things Move: 

DIY Mechanisms for Inventors, 

Hobbyists, and Artists 

by Dustyn Roberts 

In Ma kins Things Move: 

DIY Mechanisms for 

Inventors, Hobbyists, 

and Artists, you'll learn 

how to successfully build 

moving mechanisms 

through non-technical 

explanations, examples, 

and do-it-yourself 

projects — from kinetic 

art installations to 

creative toys to energy-harvesting devices. 

Photographs, illustrations, screenshots, 

and images of 3D models are included for 

each project. 

$29.95* 

Build Your Own 
Humanoid Robots 

by Karl Williams 

GREAT 'DROIDS, INDEED! 
This unique guide to 
sophisticated robotics 
projects brings 
humanoid robot 
construction home to 
the hobbyist. Written by 
a well-known figure in 
the robotics community, 
Build Your Own 
Humanoid Robots pro- 
vides step-by-step directions for six exciting 
projects, each costing less than $300. 
Together, they form the essential ingredients 
for making your own humanoid robot. 
$24.95* 



'"Build Your Own i 

HUMANOID 

BOBQTI 




HRDUINO 
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PROJECTS j 
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Robot Programmer's Bonanza 

by 
John Blankenship, 
Samuel Mishal 
The first hands-on 
programming guide 
for today's robot 
hobbyist! 

Get ready to reach into 
your programming 
toolbox and control a robot like never before! 
Robot Programmer's Bonanza is the one-stop 
guide for everyone from robot novices to 
advanced hobbyists who are ready to go 
beyond just building robots and start 
programming them to perform useful tasks. 
$29.95 

Robotics Demystified 

by Edwin Wise 
yOU DON'T NEED ARTIFICIAL INTELLIGENCE 
TO LEARN ROBOTICS! 
Now anyone with an 
interest in robotics 
can gain a deeper 
understanding — 
without formal training, 
unlimited time, or a 
genius IQ. In Robotics 
Demystified, expert 
robot builder and 
author Edwin Wise provides an effective 
and totally painless way to learn about the 
technologies used to build robots! $19.95 



robotics 
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SERVO Magazine 
Bundles 




Published by T & L Publications, Inc. 



$57 



Save $10 
off the 
normal 
per bundle price!! 

Now you can set one year's worth of all 
your favorite articles from SERVO Magazine 

in a convenient bundle of print copies. 

Available for years 04, 05, 06, 07, 08, 09, 10 

and 2011 

RobotBASIC Projects 
For Beginners 



RobotBASIC Projects 
For Beginners 




by John Blankenship, 
Samuel Mishal 
If you want to learn how 
to program, this is the 
book for you. Most texts 
on programming offer 
dry, boring examples that 
are difficult to follow. In 
this book, a wide variety 
of interesting and relevant 
subjects are explored using a problem- 
solving methodology that develops logical 
thinking skills while making learning fun. 
RobotBASIC is an easy-to-use computer 
language available for any Windows- 
based PC and is used throughout the text. 
Price $14.95 



Show your favorite 

geek some love this 

Valentine's Day! 

Get them cool 

robotics stuff 

from my store! 



Linux Robotics 

by D. Jay Newman 

If you want your robot 
to have more brains than 
microcontrollers can 
deliver - if you want 
a truly intelligent, 
high-capability robot - 
everything you need 
is right here. Linux 
Robotics gives you step- 
by-step directions for 
"Zeppo," a super-smart, single-board- 
powered robot that can be built by any 
hobbyist. You also get complete instructions 
for incorporating Linux single boards into 
your own unique robotic designs. 
No programming experience is required. 
This book includes access to all the 
downloadable programs you need. 
$34.95 




CNC Machining Handbook: 

Building, Programming, and 

Implementation 

by Alan Overby 

The CNC Machining 

Handbook describes the 

steps involved in building 

a CNC machine and 

successfully implementing 

it in a real world 

application. Helpful 

photos and illustrations 

are featured throughout. Whether you're a 

student, hobbyist, or business owner looking 

to move from a manual manufacturing 

process to the accuracy and repeatability of 

what CNC has to offer, you'll benefit from the 

in-depth information in this comprehensive 

resource. $34.95 
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LEGO MINDSTORMS NXT 
Idea Book 

by the Contributors to 
The NXT Step Blog 
If you're serious about 
having fun with LEGO® 
robotics, you've come to 
the right place. The team 
behind The NXT STEP blog 
— the authoritative online 
source for MINDSTORMS® 
NXT information and 
advice - has packaged its considerable skills 
and experience in this book. Inside, you'll 
find some of the team's best ideas for 
creating cool and sophisticated models, 
including instructions for eight robots you 
can build yourself. 
Reg $29.95 Sale Price $24.95 
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The Learning Lab 

ft? 5 





Technology Education Package for Everyone Starting in Electronics 

This lab - from the good people at GSS Tech Ed - will show you 40 of the most simple and 

interesting experiments and lessons you have ever seen on a solderless circuit board. As you 

do each experiment, you learn how basic components work in a circuit. Along with the 

purchase of the lab, you will receive a special password to access the fantastic 

online interactive software to help you fully understand all the electronic principles. 

For a complete product description and sample software, please visit our webstore. 





FuzzJad by iba 

Ardii)no? 



Based on Nuts & Volts 

Smiley's Workshop, 

this set gives you all the I 

pieces you need! 

Book and Kit Combo 
$124.95 

For more info on this and other great combos! 
Please visit: http://store.nutsvolts.com 




Kit 84.95 
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Forbidden LEGO 

by Ulrik Pilegaard / Mike Dooley 
Forbidden LEGO introduces you to the 
type of free-style building that LEGO's 
master builders do 
for fun in the back 
room. Using 
LEGO bricks in 
combination with 
common house- 
hold materials 
(from rubber 
bands and glue to 
plastic spoons and 
ping-pong balls) 
along with some very unorthodox 
building techniques, you'll learn to create 
working models that LEGO would never 
endorse. 
Reg $24.95 Sale Price $19.95 



"THE PHANTOM DRAW" 

The KILL A WATT 
meter is t' 



help you 
determine you 
actual energy 
draw in ON and OFF 
home appliances. 

To order call 
I 800 783-4624 or online www.servomagazine.com 



Only $29.95 



The SERVO Buddy Kit 




An inexpensive circuit you can build to 
control a servo without a microcontroller. 




Includes an article reprint. 

$39.55 
$43.95 



3D LED Cube Kit 




$57.95 
$59.95 



PS2 Servomotor Controller Kit 





i\ ' JCSt 



$79.95 
$84.95 
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Big Thing 
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Converting the 
Bat Test Program 
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Converting the Control 
Test Program 
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Final Touches 



The TrichLj Part 



Understanding the Program 
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Author's Nate 

Hey all! Many of you know I run a small business called Techsplosion 
bringing hands-on science (LEGO Robotics included!) to kids of all ages. 
Well, business has been booming lately, and in a bittersweet discussion 
with Robin, the fantastic Associate Publisher for SERVO and Nuts & Volts, 
I've decided to switch to publishing The NXT Big Thing every other month, 
so I have more time to dedicate both to Techsplosion and to The NXT Big 
Thing (without freaking out and missing deadlines. Huzzah!) So, we'll still 
be around, but we'll switch to an every other month publishing schedule. 
In the meantime, if you're a Bay Area resident and want to get your LEGO 
fix, check us out at TechsplosiorLorg! Greg 




(E^firgelli 

www.firgelli.com 

LINEAR SERVOS 



L12-R Linear Servo 

• Direct replacement for regular rotary servos 
•Standard 3 wire connectors 

• Compatible with most R/C receivers 

• 1-2ms PWM control signal, 6v power 
1", 2" and 4" strokes 
1 3-10 lbs. force range 
•W to 1" per second speed ranges 
•Compatible with VEX 



L1 6 Linear Actuators 

• 2", 4" and 6" strokes 
I » 10-40 lbs. force range 
! • 1 /2" to 1 " per second speed ranges 
» Options include Limit Switches and 
Position Feedback 



PQ12 Linear Actuator 

• Miniature Linear 
Motion Devices 

•6 or 12 volts, 3/4" stroke 
•Up to 5 lbs. force 

• Integrated position feedback or 
limit switches at end of stroke 

• External position control available 

Linear Actuator 
Controller (LAC) 

•Will drive any Linear Actuator^ 
with position feedback 

• Up to 24v and 4 Amps 
•USB connectivity to drive 

the actuaor with your computer 

• Adjustable speed, limits and sensitivity ^P 

L12-NXT Linear Servo 

• Designed for LEGO Mindstorms NXT® 
•Plugs directly into your NXT Brick 

• NXT-G Block available for download 

• Can be used with Technic and PFj 
•Max. speed: 1/2" per sec. 
•Pushes up to 5 lbs. 
•2" and 4" strokes 



Available Now @ 
www-firgellLcom 
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Eddie: RDS4 Meets Kinect Meets Parallax 
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Eddie: RDS4 Meets Kinect Meets Parallax 
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Eddie: RDS4 Meets Kinect Meets Parallax 



Your Computer 
Will See You Now 



For £150, the Kinecl pecks some r*gh-powered hardware. 1 

at hew the smash-hit Xbw add-on knows where you are an 

ddng.^J.T. 



ere'sakx* 
I what you're 




Microphono 
array 
Four mics 



voces or sounds 
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I Remittor Depth camera Tilt motor USB qabl» Color earn*** 
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Australian: Kale Francis/Brown Bird Design 
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Eddie: RDS4 Meets Kinect Meets Parallax 



Query Kin ect for: 
□ Video 
H Depth 
Skeletal 

Skeletal Smoothing 
E Transform Smooth 
Smoothing: 1 

Correction: q 

Prediction: $$$ 

Jitter Radius: q.qj 

Max Deviation: q 

Additional Skeleton Info 




Pool Sizes 

Video: 2 Depth:2 



Effective FPS: 30 




Tilt (degree: 
Video resolution: 
Depth resolution: 



640k48G 
320k24G 



Polling Frame rate: 30 

Video image Type: Color 

Depth image Type: Depth An dPIayerlnde 



UsEColor.. 
Ru nti m e O ptio ns: UseDepthAndPlayerlndex, De pth Cam Alternate ?yes 

UseSkeletarTrackinq 
Device ID: Web Cam Alternate ? yes 



-H=H-BM 



Query Kinect for: 
M Video 

■ Depth 
M Skeletal 

Skeletal Smoothing 
[Zl Transform Smooth 



Smoothing: 


1 


Correction: 





Prediction: 


0.05 


Jitter Radius: 


0.05 


Max Deviation: 






Additional Skeleton Info 



Pool Sizes 

Video: 2 Depth:2 



Effective FPS: 23 




Tilt (degrees): 
Video resolution: 
Depth resolution: 
Runtime Options: 
Device ID: 



640k480 
320x240 



Polling Frame rate: 

Video image Type: Color 

Depth image Type: Depth An dPIayerlnde 



UseCoIoi, 

UsEDepthAndPlayerlndex, Depth Cam Alternate ?yes 

UseS-OE e-jlTraddnq 

Web Cam Alternate ? yes 
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Tom Carroll can be reached at TWCarroll§aoLcom. 




.ROBOT Extreme Robot 

rUWCn M QnooH Pnntrnl 

www, robotpower. com 

Introducing the MEGAMOTO! 



$59.99 



High-Current motor control for Arduino 





♦ 7V-28V - H-bridge or Dual Half-bridge 

♦ 13AContinuous - 30 A peak 

♦ Current sensor output can be sent to any analog pin 

♦ Up to three units can be stacked on one Uno/Duemilanove 

♦ Independent half-bridges can control brushless/steppers too! 

NEW! Wasp RC Speed Control 



JS/TAPE ITST 




♦ 6V-28V-10A/30Apeak! 

♦ Limit switch inputs 

♦ Tiny size 1.85" x0.65" 



Dalf Motion Control System 



♦ Closed-loop control of two motors 

♦ Full PID position/velocity loop 

♦ Trapezoidal path generator 

♦ Windows GUI for all features 

♦ Giant Servo Mode! 

♦ C source for routines provided 

♦ PIC18F6722CPU 




See www.embeddedelectronics.net 



Phone: 253-843-2504 ♦ sales@robotpower.com 
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AP CIRCUITS 

PCB Fabrication Since 1984 



As low as... 



: ).95 



Two Boards 
Two Layers 
Two Masks 
each! One Legend 



Unmasked boards ship next day! 



www.apcircuits-com 
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A Andy Mark 
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Electronic Parts & Supplies 
Since 1967 



RobotShop 



kt> 



.cam 





Ultrasonic Ranging is EZ 

j* High acoustic power, 
i auto calibration, & auto | 
f noise handing makes 
your job easy. • Robust, 

| compact, industrial (IP67)| 

/versions are available. 

www.maxbotix.com 
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Powerful components providing hot-swappable battery connections and USB 
data connections. Isolated regulated 12v and 5v for electronics and raw 
12v for motors. Separate powerful noise filter. 
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Robotics & Electronics 



WWW.POLOLU.COM 




* INVEST in your BOT! 



«^ 




12115 Paine Street • Poway, CA 92064 • 858-748-6948 • www.hitecrcd.com 



THE ORIGINAL 5JNC 



PCB-PnrjL 



Beta LAYOUT 



Low Cost PCB prototypes 

Free laser SMT stencil 
with all Proto orders 
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Component LE 




St. Louis, Missouri - USA 



ED Bulbs 

Fast Online Ordering 
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Ex peri me nter* B oard 

t ^Now available in the 
*„.««""' Nuts & Volts webstor<£\ 
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Compatible with 




MYROBOT5 



Conned your Robots. Re op the benefits 
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[ Jk Koootics at your service!- 

www.robotshop.com ^onwur™™?*, 
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ADDITIONAL VARIANTS TO COME 
THE EVOLUTION CONTINUES— 
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with a bar reader app 



Robot Shop and My Robots logos copyright Robots hop Distribution inc. Robotics at your service and Connect your Robots. Reap the Benefits arc trademarks of Robot Shop Distribution inc. DFRobot logo copyright DF robot. 
Arduino logo copyright Arduino. Xbee logo copyright Digi International Inc. * Headset and female operator not included with speech controlled model, which is provided with an integrated electret microphone. 



Servo City 

A Division of Robotzone, LLC. 

We have the parts for your ideas! 
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SERVO POWER GEARBOXES AND WORM-DRIVE GEARMOTOR GEARBOXES 



BOTTOM MOUNT 



I PATENTED 



Up to 4,495 oz-in 

of torque! 





TUBE GEARBOX 



Two Servo Gearboxes 
mounted together using 
our End Cap Mount. A 
90° mounting plate is 
shown attached to the | 

clamping hub. This 
setup works well for 

antenna tracking 

Alum inum End Ca p Mount 



TOP MOUNT 



Shown with a 6" ABS Disc 

Various gear ratios (up to 13.5:1) 

Machined from 6061 T6 aluminum 

■ 3/8" stainless steel shaft 

- Dual ball bearings 

- Extremely smooth operation 

Works great for pan applications 




Starting at only 

$99.98 



SERVO INCLUDED! 



1,573 oz-in 

of torque! 



(8.6:1 Ratio) 



Aland Afeiu! 



Various gear ratios (up to 13.5:1) 



Shown with a 
90° Aluminum 
Mounting Plate 
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Shown with a DDT560 Tilt 

This gearbox utilizes a 30:1 ratio worm-drive reduction for applications 
Shown with an 8 ^ aX re q U j re extremely slow & smooth rotational motion. 
Dual ABS Arm - l 




Starting at just 

$66.98 

.SERVO INCLUDED! 



^e&ttrted, 



■ minimizes backlash 

- eliminates back-driving 

- 3/8" stainless steel output shaft 

- dual 3/8" ABEC-5 ball bearings 

- rigid framework 

- base mounting tabs for easy mounting 



Vertical ] l WORM DRIVE 
Shaft I GEARBOX 



turn-tables, time-lapse systems, and low-speed 
applications that require high precision and torque. 



To view our entire selection of products visit us online at 

www.ServoCity.com 

Specializing in Servos, Radios, Motors, Pan & Tilt Systems, 
Batteries, Wiring, Connectors, Gearboxes and more! 



Check out 
our videos on 



"You 



Copyright 1999-2011 Robotzone, LLC. -All Rights Reserved 
> ServoCity is a registered trademark of Robotzone, LLC. 



Phone:(620)221-0123 
E-mail: Sales@ServoCity.com < 



vv.youtube.com/ 
user/ServoCity 



Prices and availability subject to change without notice. 
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20* DYNAMIXEL MX 




«™*^* , ^ puthc 

Visual Studio 

C/C++ C# Visual Basic ^Ja v a 



Powerful Resource & 
Organized Design 



Maxon motor, 32-bit controller, 

high communication speed 

RX and EX series compatible dimension 



QOQ 

control 


^M f kcTtfm w7#T#77?7##7ii7£7 •7/c^l 


P/D Control Gain 


Precise and reliable PID control 


Torque 


Current Based 

Torque Control 

* 



Position and speed control 
with dual-loop current control 
(MX-64,MX-106only) 



Usage 








[USA] 

[KOREA] 

[JAPAN] 



E-mail : america@robotis.com 



Tel: +1-949-333-3635 

Tel: +82-70-8671-2604 

Tel: +81-3-4330-3660 



E-mail : korea@robotis.com 
E-mail : japan@robotis.com 
[Other Countries] E-mail : contactus2@robotis.com Tel : +82-70-8671-2609 

© OLLO, BIOLOID, and DYNAMIXEL are registered trademarks of ROBOTIS CO., LTD. 
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